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I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Articfe 14 are referred to in this report as a originaily fifed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)): 
Description, pages: 

1-8 as originally filed 

Claims, No.: 

1-20 as received on 25/10/2001 with letter of 22/10/2001 

Drawings, sheets: 

1/2,2/2 Ws brigihally filed £ .r-fiv&z.. . * 



2. With regard to the language, ail the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: p which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international atpplicatioh, the 
international preliminary examination was carried out on the basis of the sequence listing: 
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□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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the drawings, 



sheets: 



5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. Statement 



Novelty (N) 



Yes: 
No: 



Claims 
Claims 



1-20 



Inventive step (IS) 



Yes: 
No: 



Claims 
Claims 



1-20 



Industrial applicability (IA) 



Yes: 
No: 



Claims 
Claims 



1-20 



2. Citations and explanations 
see separate sheet 
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EXAMINATION REPORT - SEPARATE SHEET 



Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive 
step or industrial applicability; citations and explanations supporting such 
statement 



1 . The application belongs to the field of signal processing for 

telecommunication networks. The goal is to obtain an estimation of the 
communication quality. 

2; Claims 1, 12 and 17 are regarded as novel and inventive (Articles 33 (2)- 
(3) PCT) for the following reasoning: 

an estimation of the link quality is obtained, said estimation being based on 
an evaluation of the effect of the echo of the signal coming from a talker on 
the side of the talker himself/herself (see page 2, line 37 to page 3, line 2: 
"returned signals"). 

Document D1= WO 94 00922 A analyses the quality of a signal which goes 
though e.g. a telephone line, by giving an estimation of the effect of the 
interferences on the receiver's perception. D1 focuses on the loss of quality 
of a signal due to the fact that it goes through a system. It analyses the 
differences between two signals X and Y which should ideally be as close 
as possible to each other. The device defined in D1 is therefore not useful 
to the purposes defined in the application. 

3. Amended claims: Based on original claims: 



4. The dependent claims concern advantageous embodiments of the subject 



1 

12 
17 



1 

12 

12, 17 
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matter of the independent claims and thus their subject matter is also 
considered to be novel and inventive. 
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F. CLAIMS 



Method for measuring a talking quality of a telephone link 
in a telecommunications network, 
characterised by the following steps: 
* _ combining, by means of combining means (34) , a talker 

speech signal (s(t)) and a corresponding returned signal (r(t)) to a 
10 combined speech signal (s' (t) ) , the returned signal being a signal 

which occurred in a return channel of the telephone link as a 
consequence of the transmission of the talker speech signal in a 
forward channel of the telephone link, and 

subjecting the combined speech signal with respect to the 
15 talker speech signal to an objective measurement technique (32) for 

measuring a perceptual quality of speech signals, and 

producing an output signal (q(t)) which represents an 
estimated value concerning the talking quality. 

20 2 . Method according to claim 1 , characterised in that the combining 

step comprises a signal addition of the returned signal and the 
talker speech signal in the electrical domain. 

3 . Method according to claim 2 , characterised in that the signal 
25 addition is preceded by an inverse filtering of either the returned 

signal, or the talker speech signal. 

4. Method according to claim 2 or 3 , characterised in that the 
returned signal (e4) is taken off from a two-wire part (23) of the 

30 telephone link. 

5. Method according to claim 2 or 3 , characterised in that the 
returned signal (e2, e3) is taken off from a four-wire part (28) of 
the telephone link. 

35 

6. Method according to claim 1, characterised in the combining step 
comprises a signal combination of the returned signal and the talker 
sp^ecli signal in the acoustical domain. 

40 7. Method according to claim 6, characterised in that the talker 

speech signal (s) and the returned signal (e5) are combined by means 
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or a microphone, which is additional to the microphone in a telephone 
set (21) and located near an ear of a talking user of the telephone 
set . 

8. Method according to any of the claims l,-,7, characterised in 
that the talker speech signal and the returned signal are taken off 
from an established telephone link. 

9. Method according to claim 8, characterised in that the produced 
output signal of the objective measurement (42) is fed to a control 
input (52) of an echo-minimising device (46) included in the 
established telephone link. 

10. Method according to claim 9, characterised in that the output 
signal of the objective measurement is fed to a monitoring system (F, 
G) . 

11. Method according to any of the claims l,-,7, characterised in 
that the talker speech signal, and either the combined signal or the 
returned signal are signals laid down in a data base. 

12 . Device for measuring a talking quality of a telephone link in a 
telecommunications network (30; 40), the device comprising measurement 
means (32; 42) for an objective measuring of a perceptual quality of 
speech signals, the measuring means being provided with: 

a first input port (33; 47) for receiving a first speech signal 
(s(t) ; s) transmitted or to be transmitted via a forward channel of 
the telephone link, 

a second input port (35; 48) for receiving a second speech 
signal (s' (t) ; s' ) , which is a function of the first speech signal 
affected in the telecommunications network, 

an output port (36; 50) for an output signal representing an 
estimated value of the perceptual quality of the second speech signal 
with respect to the first speech signal, 
c haracterised in that 

the device additionally comprises signal combination means (34; 49) 
for combining the first speech signal (s(t); s) and a third speech 
signal (r(t); e) , thereby generating the second speech signal (s' (t) ; 
s'), the first and third speech signal being a talker speech signal 
and a corresponding returned signal, respectively, the returned signal 
being a signal which occurred in a return channel (24, 28, 23; 45, 41) 
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ot tne telephone link as a consequence of the transmission of the 
talker speech signal in a forward channel (23, 27, 24; 41, 44) of the 
telephone link, and the output signal representing an estimated value 
concerning the talking quality. 

5 

13. Device according to claim 12, characterised in that the signal 
combination means comprise a signal adder. 

14 . Device according to claim 12 or 13 , characterised in that the 
10 signal combination means (49) are provided with first (49.1) and 

second (49.2) signal inputs, which are coupled to the forward channel 
(44) and the return channel (45) of an established telephone link, 
respectively, and that the first input port (47) of the measurement 
means (42) is coupled to the forward channel, and the second input 
15 port (48) of the measurement means is coupled to the signal output of 

the signal -combination means (49) . 

15. Device according to claim 14, characterised in that the output 
port (50) is coupled to a control input (52) of an echo -minimi sing 

20 device (46) included in the established telephone link. 

16. Device according to claim 12 or 13, characterised in that the 
first and the second input ports are coupled to a data base of speech 
signals, on which the first speech signal, and either the second 

25 speech signal or the echo signal, are laid down. 

17. Telephone -link circuit for a telephone link in a 

telecommunications network, comprising a forward channel (41, 44) and 
a return channel (45, 41) , and an echo -minimi sing device (46) 
30 included between the forward channel and the return channel, 

characterised in that 

the telephone- link circuit further comprises: 

a signal combiner (4 9) provided with first and second signal 
inputs (49.1, 49.2), which are coupled to the forward channel 

35 (44) and the return channel (45) of a telephone link, 

respectively, and with a signal output (49.3), and 
an objective measurement device (42) provided with a first input 
port (47) coupled to the forward channel (44) and a second 
input port (48) coupled to the output (49.3) of the signal 

40 combiner (49) , and an output port (50) , for processing a first 

speech signal received on the first input port, and with a 
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second speech signal received on the second input port, and for 
producing an output signal on the output port . 

18. Telephone - link circuit according to claim 17, characterised in 
that the output port (50) of the measurement device has a signal 
coupling with a control input (52) of the echo -minimi sing device 
(46) . 

19. Telephone- link circuit according to claim 17 or 18, 
characterised in that there is further provided for a detection device 
(53) for detecting the speech status over the established telephone 
link, and for a switch (51) included in the signal coupling with the 
control input (52) , the switch being controlled by the detection 
device. 

20. Telephone- link circuit according to any of the claims 17, 18 or 
19, characterised in that the output port (50) of the measurement 
device has a signal coupling (F, G) with a monitoring system. 
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2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
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□ the claims, Nos.: 
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Certain observations on the international application 



2. 



In the wording of claim 12, the definition of some of the signals are not 

t^'i^TX T- te r present c,aim 1 2 ' page 2 " *» 

oy ^ pag^ 3 of the claims, line 1 should read: 

... the first and third speech signal being respectively a talker speech 
s.gnal and a signal which occurred in a return Channel of the 
telephone link... 

Claim 17 is not clear, since the output signal is not defined. It seems that 
■n order to make claim 17 dear, page 4 of the claims, line 2 shouk Tread 

... an output signal on the output port, said output signal represents 
an est,mated value concerning of the talking quality r6preSent ' n9 

The attention of the applicant is drawn to the fact that the application may 

bLnnT ? " 3 ^ that " C ° ntains sub ' ect matter which e rn ds 
beyond the content of the application as filed (Article 34 (2) (b) PCT) 
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MC Monaco, NL Netherlands, PT Portugal, SE Sweden, and any other State which is a Contracting State of the European Patent 
Convention and of the PCT 

BJ OA OAPI Patent: BF Burkina Faso, BJ Benin, CF Central African Republic, CG Congo, CI Cote d* I voire, CM Cameroon, 
GA Gabon, GN Guinea, GW Guinea-Bissau, ML Mali, MR Mauritania, NE Niger, SN Senegal, TD Chad, TG Togo, and any 
other State which is a member State of OAPI and a Contracting State of the PCT (if other kind of protection or treatment desired, 
specify on dotted line) 

National Patent (f other kind of protection or treatment desired, specify on dotted line): 

BAE United Arab Emirates g| LC SaimLucia 

BAG Antigua and Barbuda gj LK S ri Lanka 

HAL Albania g LR Libcria 

H AM Armenia B LS Lesotho 

B AT Austria gj li* Lithuania 

HAU Australia E9 LU Luxembourg 

B AZ Azerbaijan gj lv Latvia 

B BA Bosnia and Herzegovina B MA Morocco 

H BB Barbados BJ MD Republic of Moldova 

0 BG Bulgaria B MG Madagascar 

B BR Brazil G3 MK The former Yugoslav Republic of Macedonia 

B BY Belarus S3 MN Mongolia 

B BZ Belize B MW Malawi 

B CA Canada B MX Mexico 

19 CH and LI Switzerland and Liechtenstein B MZ Mozambique 

B CN China B NO Norway 

B CR Costa Rica B NZ 

B CU Cuba B PL 

B CZ Czech Republic B PT Portugal 

BDE Germany gj RO Romania 

B DK Denmark H RU Russian Federation 

B DM Dominica g| SD Sudan 

B DZ Algeria B SE Sweden 

B EE Estonia B SG Singapore 

B ES Spain B SI Slovenia 

B FI Finland B SK Slovakia . 

B GB United Kingdom B SL Sierra Leone 

B GD Grenada G3 TJ Tajikistan 

BCE Georgia B TM Turkmenistan 

B GH Ghana B TR Turkey 

B GM Gambia B TT Trinidad and Tobago 

B HR Croatia B TZ United Republic of Tanzania 

B HU Hungary B UA Ukraine 

B ID Indonesia B UG Uganda 

B IL Israel H US United States of America 

B IN India B UZ Uzbekistan 

B IS Iceland B VN Viet Nam 

B JP Japan B YU Yugoslavia 

B KE Kenya B ZA South Africa 

B KG Kyrgyzstan B ZW Zimbabwe 

B KP Democratic People's Republic of Korea Check-box reserved for designating States which have become 

B KR Republic of Korea P***y to m e PCT after issuance of this sheet: 

B KZ Kazakhstan □ 

Precautionary Designation Statement: In addition to the designations made above, the applicant also makes under Rule 4.9(b) all other 
designations which would be permitted under the PCT except any designation (s) indicated in the Supplemental Box as being excluded 
from the scope of this statement. The applicant declares that those additional designations are subject to confirmation and that any 
designation which is not confirmed before the expiration of 1 5 months from the priority date is to be regarded as withdrawn by the applicant 
at the expiration of that time limit. (Confirmation (includingfees) must reach the receiving Office within the 15-month time limit.) 



New Zealand 
Poland .... 



Form PCT/RO/1 01 (second sheet) (July 2000) ' ~~~ See Notes to the request form 



Sheet No. 



Box No. VI PRIORITY CLAIM 



Filing date 
of earlier application 
(day/month/year) 



of raPfer 



mber 

application 



Further priority clattis a 



I s are indicated in the Supplemental Box. 
lier application is: 



national application: 
country 



regional application:* 
regional Office 



international application: 
receiving Office 



item(l) 

(15/09/1999) 
i 5 s» p1 - 1QQQ 
item (2) 



1011044 



JLL 



item (3) 



|~} The receiving Office is requested to prepare and transmit to the International Bureau a certified copy 
1 — of the earlier application(s) (only if the earlier application was filed with the Office which for the 
purposes of the present international application is the receiving Office) identified above as item(s): 

* Where the earlier application is an ARIPO application, it is mandatory to indicate in the Supplemental Box at least one country party to the Paris 
Convention for the Protection of Industrial Property for which that earlier application was filed (Rule 4. I0(b)(ii)). See Supplemental Box. 



Box No. VII INTERNATIONAL SEARCHING AUTHORITY 



Choice of International Searching Authority (ISA) 

(if two or more International Searching Authorities are 
competent to carry out the international search, indicate 
the Authority chosen: the two-letter code may be used) : 

ISA/ EP 



Request to use results of earlier search; reference to that search (if an earlier 
search has been carried out by or requested from the International Searching Authority): 



Date (day/month/year) 

14/06/2000 



Number 

SN 33802 



Country (or regional Office) 

NL 



Box No. VIII CHECK LIST; LANGUAGE OF FILING 



This international application contains 
the following number of sheets: 

3 



request 

description (excluding 
sequence listing part) 

claims 

abstract 

drawings 

sequence listing part 
of description 

Total number of sheets 



i 

%> 



!9l 



This international application is accompanied by the item(s) marked below: 
1 • B9 fee calculation sheet 

2. g) separate signed power of attorney 

3. g| copy of general power of attorney; reference number, if any: 

4. □ statement explaining lack of signature 

5. El priority documents) identified in Box No. VI as item(s): 

6. □ translation of international application into (language): 

7. □ separate indications concerning deposited microorganism or other biological material 

8. □ nucleotide and/or amino acid sequence listing in computer readable form 

9. E) other (specify): S p arch rPDort 



Figure of the drawings which 
should accompany the abstract: 3 


Language of filing of the 

international application: E n a 1 i ch 


Box No. IX SIGNATURE OF APPLICANT OR AGENT 



Next to each signature, indicate the name of the person signing and the capacity in which the person signs (if such capacity is not obvious from reading the request). 




-EIN Bart 



1 . Date of actual receipt of the purported 
international application: 



For receiving Office use only 



3. Corrected date of actual receipt due to later but 
timely received papers or drawings completing 
the purported international application: 



(OB. 09. 2000) 0 8 SEP 2000 



4. Date of timely receipt of the required 
corrections under PCT Article 1 1 (2): 



5. International Searching Authority . . 
(if two or more are competent): IoA / 



□ Transmittal of search copy delayed 
until search fee is paid. 



2. Drawings: 
received: 



H] not received: 



Date of receipt of the record copy 
by the International Bureau: 



For Internationa) Bureau use only 



□ 



Form PCT/RO/IOI (last sheet) (July 1998; reprint July 2000) 



See Notes to the request form 



Sheet No. . .4- . • 



Supplemental Box If the Supple^j ^t Box is not used, this sheet should I j^^jn the request 



I If. in any of the Boxes, the space is insufficient to furnish all the information: in such case, write "Continuation of Box No. ... 
{indicate the number of the Box] and furnish the information in the same manner as required according to the captions of the Box in which 
the space was insufficient, in particular: 

if more than two persons are involved as applicants and/or inventors and no "continuation sheet " is available: in such case, write 
"Continuation of Box No. Ill" and indicate for each additional person the same type of information as required in Box No. III. The 
country of the address indicated in this Box is the applicant s Stale (that is. country) of residence if no State of residence is indicated 
below; 



(0 



fii) if inBoxNo. II or in any of the sub-boxes of Box No. III. the indication "the States indicated in the Supplemental Box" is checked: 
in such case, write "Continuation of Box No. II" or "Continuation of Box No. Ill" or "Continuation of Boxes No. II and No. Ill" 
(as the case may be), indicate the name of the applicants) involved and. next to (each) such name, the Statefs) (and/or. where 
applicable, ARIPO, Eurasian, European or OAPl patent) for the purposes of which the named person is applicant; 

(Hi) if, in Box No. II or in any of the sub-boxes of Box No. III. the inventor or the inventor/applicant is not inventor for the purposes 
of all designated States or for the purposes of the linked States of America: in such case, write "Continuation of Box No. II" or 
"Continuation of Box No. Ill" or "Continuation of Boxes No. II and No. HI" (as the case may be), indicate the name of the 
inventor(s) and. next to (each) such name, the State(s) (and/or, where applicable. ARIPO, Eurasian, European or OAPl patent) for 
the purposes of which the named person is inventor; 

(iv) if, in addition to the agentfs) indicated in Box No. IV, there are further agents: in such case, write "Continuation of Box No. IV" 
and indicate for each further agent the same type of information as required in Box No. IV; 

(v) if.inBoxNo. V, the name of any State (or OAPl) is accompanied by the indication "patent of addition. " or "certificate of addition. " 
or if in Box No. V. the name of the United States of America is accompanied by an indication "continuation " or "continuation- 
in-part ": in such case, write "Continuation of Box No. V" and the name of each State involved (or OAPl), and after the name of 
each such State (or OAPl), the number of the parent title or parent application and the date of grant of the parent title or filing 
of the parent application; 

(vi) if, in Box No. VI, there are more than three earlier applications whose priority is claimed: in such case, write "Continuation of 
Box No. VI" and indicate for each additional earlier application the same type of information as required in Box No. VI; 



(vii) if in Box No. VI, the earlier application is an ARIPO application: in such case, write "Continuation of Box No. VI", specify the 
number of the item corresponding to that earlier application and indicate at least one country party to the Paris Convention for 
the Protection of Industrial Property or one Member of the World Trade Organization for which that earlier application was filed. 



2. If with regard to the precautionary designation statement contained in Box No. V, the applicant wishes to exclude any State(s)from 
the scope of that statement: in such case, write "Designations) excluded from precautionary designation statement " and indicate the 
name or two-letter code of each State so excluded. 

3. If the applicant claims, in respect of any designated Office, the benefits of provisions of the national law concerning non-prejudicial 
disclosures or exceptions to lack of noveltv: tn such case, write "Statement concerning non-prejudicial disclosures or exceptions to lack 
of novelty" and furnish that statement below. 




BEERENDS 
John Gerard 



Form PCT/RO/IOI (supplemental sheet) (January 2000; reprint July 2000) 



See Notes to the request form 



PCT 



POWER OF ATTORNEY 

(for an international application filed under the Patent Cooperation Treaty) 

(PCT Rule 90.4) 



The undersigned applicants) (Names should be indicated as they appear in the request): 



John Gerard BEERENDS 



hereby appoints (appoint) the following person as: fx] agent 



| | common representative 



Name and address ^ . , , . , , r 

(Family name followed by given name, for a legal enHtyJull official designation. The address must include postal code and name of country . J 

KLEIN Bart 

c/o KONINKLI JKE KPN N.V. 
P.O. BOX 95321 
2509 CH THE HAGUE 
The Netherlands 



to represent the undersigned before 



| x | all the competent International Authorities 
| | the International Searching Authority only 
| | the International Preliminary Examining Authority only 



in 



connection with the international application identified below: 

M&iftfiytte perceptual quality of speech signals including 
echo disturbances 

Applicant's or agent's file reference: 402582W0 
International application number (if already available): 



filed with the following Office ; 

and to make or receive payments on behalf of the undersigned. 



as receiving Office 



Signature of the applicants) (where iherr are several applicant, each of them must sign; next to each signature. inau^ the ntmw of the persons 

the capacity in which the person signs, if such capacity is not obvious from matting the request or this power): 




BEERENDS John Gerard 



Date: 



This sheet is 



^^jrt of and does not count as a sheet of the ^^ational application. 

PCT 



FEE CALCULATION SHEET 
Annex to the Request 



icant's or agent's 



Applicant 



402582W0 



For receiving Office use only 



International application No. 



Date stamp of the receiving Office 



KONIWKLIJKE KPN N.V. 



CALCULATION OF PRESCRIBED FEES 



2. SEARCH FEB I 

International 
(If two or 



to be carried out by 



1 .FITR 


i n? 


T 


1 FifTR 




~s" 



3. INTERNATIONAL FEE 
Basic Fee 

The international application contains \ sheets, 
first 30 sheets ^\ . . [ 

X • Q 



F.TTT? 



L 



4Q9 



Jul 



Add 



entered at bl and b2 and 



total at B 



Designation Fees 

The international application contains 



■ L 

designations. 



SB 



-8- 



n umber of designation fees 
payable (maximum 9) 



amount of designation fee 



EUR 



704 



SB 



Add amounts entered at B and D and enter total at I |^ 

{Applicants from certain States are entitled to a reduction of 75% of the 

4. FEE FOR PRIORITY DOCUMENT (if applicable) I 



ID 



J3 



5. TOTAL FEES PAYABLE 

Add amounts entered at T a S, I and P, and enter total in the TOTAL box 



TOTAL 



I | The designation fees are not paid at this 



MODE OF PAYMENT 

□ authorization to charge 
_ deposit account (see below) 

| | cheque 

| | postal money order 



| | bank draft 
| | cash 

| | revenue stamps 



|~1 coupons 

□ other (specify); 



DEPOSIT ACCOUNT AUTHORIZATION (this mode of payment may not be available at all receiving Offices) 
The RO/ _gg j s hereby authorized to charge the total fees indicated above to my deposit account 

fxl (! HiS u chec *l bo ? ^y be marked only if the conditions for deposit accounts of the receiving Office so oermit\ W 
Sit wcSS^ gC deficiency or ^ overpayment in the total fees indicated abov^To mj 

□ Bu H rS^^ 




RAZE NT COOPERATION TREATY 



From the RECEIVING OFFICE 



PCT 



To: 

KLEIN, Bart f 

KONINKLIJKE KPN N.V. 

P.O. Box 95321 

2509 CH Den Haag 

PAYS-BAS 


NOTIFICATION OF THE INTERNATIONAL 
APPLICATION NUMBER AND OF THE 
INIcRNAIIUNAL rILING DATE 

FCT/EP 0 0 / 0 8 8 8 4 

(PCT Rule 20.5(c)) 


Date of mailing 

(dayjmonthjyear) Ql 11. 2000 


Applicant's or agent's file reference 

402582WO 


IMPORTANT NOTIFICATION 


International application No. 
PCT/ EP 00/ 08884 


International filing date (day /month/year) 
08/09/2000 


Priority date (day /month/year) 
15/09/1999 


Applicant 

KONINKLIJKE KPN N.V. 


Title of the invention 



The applicant is hereby notified that the international application has been accorded the international application number and 
the international filing date indicated above. 

The applicant is further notified that the record copy of the international application was transmitted to the International 
Bureau on the above date of mailing. 



□ 



Other: 



♦ The International Bureau monitors the transmittal of the record copy by the receiving Office and will notify the applicant 
(with Form PCT/IB/301) of its receipt. Should the record copy not have been received by the expiration of 14 months from 
the priority date, the International Bureau will notify the applicant (Rule 22.1(c)). 



Name and mailing address of the receiving Office 

European Patent Office, P.B. 5818 Patentlaan 2 
yV»ll NL-2280 HV Rijswijk 

BJJI Tel. ( + 31-70) 340-2040, Tx. 31 651 epo nl, 
Fax: ( + 31-70) 340-3016 



Authorized officer 




Form PCT/RO/105 (0792) P20402 



The demand must be jiled directly^ 
with the one chosen by the applic 

IPEA/JE 



*e full name or two-letter codeoT^fT^^^^^ 

*ener code of that Authority may be indicated by 



'or, if two or more Authoritii 



es are competent, 
the applicant on the line below: 



PCT 

DEMAND 



CHAPTER II ] 



The undersigned requSfttofSe tot£*? ?> 0 P^on Treaty: 

international PP^^^nS^i^^f^ be the subject of 
hereby elects all eligible States (excej? where ?S3^ ™ d 



I Identification of JPEA 



For International Preliminary, Examining Authority use only 
Date of receipt of DEMAND 



Box No. I IDENTIFICATION OF THE INTERNATIONAL APPLICATION 



Applicant's or agent's file reference 

tjozsdz wo 



Box No. II APPLICANT(S) 



KONINKLIJKE KPN N.V 
7 Stationsplein 
9726 AE GRONINGEN 
The Netherlands 



State (that is, country) of nationality: 
NL 




BEERENDS, John Gerard 
Polderweg 26 
4585 PB HENGSTDIJK 
The Netherlands 



State (that is, country) of nationality: 

NL 



Name and address: (Family name followed by given , 



State (that is, country) of residence: 
— - NL 



name; for a legal entity, fiiU official designation. The address must include postal c 



State (that is, country) of nationality: 



□ 

Further applicants are indicated 



State (that is, country) of residence: 



on a continuation sheet. 



FOfm PC ™ L - 401 sheet, (July ,998; reprint July 2000) 



See Notes to the demand fo, 



Sheet No. 



J Internationa] application No. 
J PCT/EPOQ/08884 



Box No. ,„ AGENT OR C OMMON REPRESENTATIVE; OR ADDR ESS FOR CORRESPONDENCE 

ThC f ° ,,OWin8PerSOn,S 0 ^ [J common representative 

and rjj has becn appoin(ed earher and reprcsents appiicant(s> aisQ ^ mternationai prei . minary examjnatjon 

LJ » hereby appointed and any earlier appointment of (an) agent(sy C ommo„ repre.entat.ve is hereby revoked 
U ^SCtSK Pl " tata "" Authority, in action to 



Name and address: ^^^^^^^^^ 



KLEIN, Bart 
Koninklijke KPN N.V. 
P.O. Box 95321 
2509 CH THE HAGUE 
The Netherlands 



Telephone No.: 

+31703323091 



Facsimile No.: 

+31703323840 



Teleprinter No.: 



Bo» N..IV BASIS TOR INTERNATIONAL PRELIMINARY EXAMINATION " 

Statement concerning amendments: * 

1- ge apphcant wishes the international preliminary examination to start on the basis of: 
liLI the international application as originally filed 
the description [T] as originally filed 

as amended under Article 34 
the claims [F| as originally filed 

□ as amended under Article 19 (together with any accompanying statement) 
I I fl s amended under Article 34 

the drawings (T| as originally filed 

as amended under Article 34 

2. □ The .pplK.„, wi.hc, »,. m «„dm™ ,„ ft, d.i™ u „ to a** ,9 ,o bp o<,™, md „ «.„„„ 

under ApU.Ic , 9 o, , „„ t « fom „,„ pp ,, c „„ lTZh?J J ^'"*' , :'" COP1 ' 0f '" y " m " d "'™» 



Language for the purposes of international preliminary damnation: gogl^ 
p( Wh ' ch is the la "8^8e in which the international application was filed 
LJ wh.ch is the language of a translation furnished for the purposes of international search 
LJ which ,s the language of publication of the international application. 

I whlch is the language of the translation (to be) furnished for h,. „ 

— _ \ -* lurnlshed the purposes of mternational preliminary examination 

Box No. V ELEC TION OF STATES ~ " 1 

The applicant hereby elects all eligible States (that is all <?,,,/<,, „ u ■ l l I ; 

the PCT) & °* (th0t States M been designated and yvhich are bound by Chapter 11 of 

excluding the following States which the applicant wishes not to elect: 



Form PCT/IPEA/401 (second sheet) (July 1998; reprint July 2000) 



See Notes to the demand Jot 




Box NoTv r aC t C k ° m P anied b V * c f °»° w "g dements, in the language referred to in 
Box No. IV, for the purposes of international preliminary examination 

1 . translation of international application 

2. amendments under Article 34 

3 . copy (or, where required, translation) of 
amendments under Article 19 

4. copy (or, where required, translation) of 
statement under Article 1 9 

5. letter 

6. other (specify) 



For International Preliminary 
Examining Authority use only 





received 


not received 


sheets 


D 


□ 


sheets 


□ 


□ 


sheets 


□ 


□ 


sheets 


□ 


□ 


sheets 


□ 


□ 


sheets 


□ 


□ 



E signature 



The demand is also accompanied by the item(s) marked below: 

1 L*J fce calculation sheet d I 1 , 4 ... 

4 I | statement explaining lack of sig 

2. LJ separate signed power of attorney 5 I 1 nucleoti . a . 

, , y I I nucleo "de and or amino acid sequence listing i 

3. Jjfj copy of general power of attorney computer readable form 

reference number, if any: 6. Q other r^c^: 



Box No. VII SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE 



the demand). 




KLEIN, Bart 



* For International Preliminary Examining Authority use only . 

1 . Date of actual receipt of DEMAND: 



2. Adjusted date of receipt of demand due 
to CORRECTIONS under Rule 60.1(b): 



3 f— ] The date of receipt of the demand is AFTER the expiration of 19 months r— , r, 
L-J from the pnonty date and item 4 or 5; below, does not apply □ ^ has been 

" " — rv j- i informed accordingly 

4 □ TKe^of receipt of the demand is WITHIN the penod of ,9 months from the priority date as extended by 



b'^XCUSEDpu'rsuInTtoRu^ <™* '* «" «*■*» « ' » — «" from the priority date, the delay in arrival 

For International Bureau use only 




! Demand received from IPEA on: 

Form PCT/IPEA/401 (last sheet) (July 1998; repnn. July 2000) 



See Notes to the demand form 



PCT 

FEE CALCULATION SHEET 
Annex to the Demand for international preliminary examination 



CHAPTER II 



1 International 
I application No. 


PCT/EP00/08884 


1 Applicant's or agent's 
file reference 

1 Applicant 


402582WO 



For International Preliminary Examining Authority Usc only 
Date stamp of the IPEA 




Deposit Account Authorization (0.U mode ofpayment may no , bg „ rf/ ^ 

The IPEA/ EP__ ^ b^^^to^toWJ^i^^^^^^ 
2809001 1 



Deposit Account Number 



_ Date (day/month/year) 

Form PCT/IPEA/401 (Annex) (July 1998; reprint July 2000) 




See Notes to the fee calculation sheet 



i ALLGEMEINE VO 
GENERAL AUTH 
POUVOIR GENEI 



IACHT 
ATION 



uopte «»»ea-au mandataira ' 



Nr. (bftta 



Ich (WIr)/l (We)/Je (Nous) 

r 

Koninklijke KPN N.V. 
Stationsplein 7 
9726 AE GRONINGEN 
The Netherlands 

L 



_J 



bevolfcntehiHie(n> hlemUt/do hereby ault»rtaa/«rtortso (autorfaona* par la preaenta 

the following employees of Koninklijke KPN N.V, 

KLEIN Bart fp ^ f , „ 

(Professional Representative) 

KRUK 'rfiggert Johan / Pt-„<t^„„ - . _ 

CI rofessxonal Representative) 

WUYTS Koenraad Maria fp r . foo[) , „ . _ 

professional Representative) 

nailing address: Koninklijke KPN N.V. 

Intellectual -Property Group - . 
P.O. Sox 95321 
2509 CH THE HAGUE 
The Netherlands 



5 
6 



alto Handhmgen for mfch (una) voounehmen und Zahlungen fOr^fcH™^?£^ . , v "aemaiHHrfeaenh* , 

P«>»^ «« my (p^ bah?T^* a8,a ^^ 
a«re(nouajrei>rtaaiitor P ourcaqulooo C anretoutaa^ 811 «»wactlona and to n 

U L «a^ (Mlno ^ a< ^^^ 

Prtare de renvoyer la capla jauna au marrta^urta^ffi^^^ ^ 8Mlho,teo ' 



Ort/Place/Ueu The h 
UmeracMRfen) /SlgnatoretS) 



iaguc 



Datum/Date June 06, 2000 



a. 





Head Intellectual Property Group) 



the name 



slflnatalrete, cn menttpnnant. dans 



le cas de peraonnea 



detepanonne 



more^.aa. (tews, tonctona au mES ^* u '«'*l«'<«*k 



. EPA/EPO/OEB Form 1004.3 04.93 



# 



PATENT COOPERATION TREATY 



E^> 



From the INTERNATIONAL SEARC HING AUTHORITY 
To: , „ ....... 



KONINKLIJKE KPN N.V. 
Attn. KLEIN, Bart 
P.O. Box 95321 
2509 CH Den Haag 
NETHERLANDS 



Applicant's or agent's file reference 

402582MO 

International application No. 
PCT/EP 00/08884 

Applicant 

KONINKLIJKE KPN N.V. 



PCT 



NOTIFICATION OF TRANSMITTAL OF 
THE INTERNATIONAL SEARCH REPORT 
OR THE DECLARATION 

(PCT Rule 44.1) 



Date of mailing 
(day/month/year) 



24/01/2001 



FOR FURTHER ACTION See paragraphs 1 and 4 below 



International filing date 

(day/month/year) 



08/09/2000 



1 ' ^ ll^ZeT e 7 "T ^ ** ,nternati0na, SearCh ^ ^ ~" - * —n*" Herewith 
Filing of amendments and statement under Article 1 9- 

The app„can, is entitled, if he so wishes, to amend the claims o, the Internationa. Application (see Ru.e «)• 



Where? Directly to the 



International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 
Fascimile No.: (41-22) 740.14.35 



For more detailed instructions, see the notes on the accompanying sheet. 
2 - □ »^ deciaration under 

3. □ With regard to the protest against payment of (an) addition* fee(s) under Ru.e 40.2, the applicant is notified that 

□ no decision has been made ye, on me protest; the applicant wii, be notified as soon as a decision is made. 

4. Further action(s): The applicant is reminded of the following: 

^-a^^ for en»y into the na«onal phase " 

pnority date or could not be e.ected because gaSSbSS flffcgtf ll Wm " 19 m °"«h^rom the 



N ame and m ailing address of the International Searching Authority 

ift PB - 5818 p ** n «™ 2 



Authorized officer 

Lisa O'Sullivan 



TES TO FORM PCT/ISA/220 



*^^"SZZ15^tt£S^ *• •» -events under art*,e „ ^ 

In these Notes. "Article' "Rul« w An n -ea^»: • . 

******** InstrudfonaV^^ S ~ t ' 0n ra,Br to ^provision, of the PCX, the PCX Regulations and the PCX 



When? 



INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19 

The applicant has, after havina receK«w •+.<» u 

international application. It ahould howWb^ ££22 000 °»W"«y to amend the daima of the 

What part, of the International application may be amended? 

Under Article 1 9, only the claims may be amended. 
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F. CLAIMS 

1. Method for measuring a talking quality of a telephone link 

m a telecommunications network, 
characterised by the following steps: 

combining, by means of combining means (34), a talker 
speech signal (s(t)) and a signal (r(t)), which occurred in a return 
channel of the telephone link as a consequence of the transmission of 
the talker speech signal in a forward channel of the telephone link, 
to a combined speech signal (s' (t) ) , and 

subjecting the combined speech signal with respect to the 
talker speech signal to an objective measurement technique (32) for 
measuring a perceptual quality of speech signals, and 

producing an output signal (q(t)) which represents an 
estimated value concerning the talking quality. 

2. Method according to claim 1, characterised in that the combining 
step comprises a signal addition of the returned signal and the talker 
speech signal in the electrical domain. 

3. Method according to claim 2, characterised in that the signal 
addition is preceded by an inverse filtering of either the returned 
signal, or the talker speech signal. 

4. Method according to claim 2 or 3, characterised in that the 
returned signal (e4) is taken off from a two-wire part (23) of the 
telephone link. 

5. Method according to claim 2 or 3, characterised in that the 
returned signal (e2, e3) is taken off from a four-wire part (28) of 
the telephone link. 

6. Method according to claim 1, characterised in the combining step 
comprises a signal combination of the returned signal and the talker 
speech signal in the acoustical domain. 

7. Method according to claim 6, characterised in that the talker 
speech signal (s) and the returned signal (e5) are combined by means 
of a microphone, which is additional to the microphone in a telephone 
set (21) and located near an ear of a talking user of the telephone 
set . 
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It 2 th ° d " C °^ <* clai ms charectarised 

that the t.fker speeoh 5ignal a „ d the returned 

iron, an established telephone link. 

9. Method accordina to (-la-.™ o ^ 

oramg to claim 8, characterised in that the produced 

:: z:\::r: £ of th : objective measurement ~ - • *™ 

mput (52) of an echo-minimising device (46, included in the 
established telephone link. 

10. Method according to = lai m characterised in that the output 
ergnal of th, elective „easure„ent is f .d to a monitoring sy ,J m ) r . 



hat thl talh ^ ° £ OUi ™ S 1 --' 7 " =«""«r ia ed in 

that the talker speeoh signal, and either the combined signal or th. 
returned signal are signals laid down in . data base. 

12 Devloe for assuring a talking quality of , 

:~: ~ <30 - 401 • th ° — — 

(32. 42, for an objective „e.suri„ g o£ a perceptual ^ allty of 
speech srgnals. the measuring n ea„s balng prOTlded „ Uh . V 

'is^.'JT lnPUt P °" <33i 47 ' £ ° C ' f1 "' =P«=H sig„ al 

he L ' "T " OI t0 "* t ""™ i "- d • '««ard ohannel of 

the telephone link, 

- a second input port (35; 48) for receiving a second speech 

I 9 " 2 * WhiCh 13 * f ~ of the first speech si gnal 

affected in the telecommunications network, 

" an output port (36; 50, for an output signal representing an 

estrmated value of the per ceptual gualitv of the second 
with respect to the first speech signal, 9 
c haracterised in that 

the device additional,, comprises signal domination „ea„s ,34, 49, 
for coining th e first speech signal ,., t)> and . tHird * 
signa 1 ,r,t,,. e, . thereb y generating the second speedh signal t , 
). the frrst and third speech signal being respectively , tallter ' 
speec signal and a signal „hich occurred in a return channel 28 

o 't ' t " tSlePh ™ " ^ — « ^ tranL s ^ 

of th. talker speech signal In a f„ r „ ard channel ,23, 27, 24 ■ 41 44, 

of the telephone link, and the output sig„ al represent a I J d 

value concerning the talking quality. estimated 
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!3- Device according to claim 12 k 

e -"-"« =c„ Prise . , igna ; ; d :;; oteris8d in that th - ^ 

»• Device according to claim 12 or 13 cb 

signal co*i„ atlon m „„ s ch-ract.ri.ed in that th . 

"cond (<9 . 2 , signal ' " „ Pr ° Vlded '"-I. end 

<«> - th. « tur „ c„.:„:r - «- — 

respectively, and that the first • ""'""h.d tei.phone link. 

— « <«*> is coupl.d to the folZ j"" '"' °* ^ 

po» or the . easure „ 6nt „:;: i c ann r- and the ■■-« — 

fa si g „ al _ oonbl „ ation « coupl*. to the signal outpul „ f 

15- Device according to claim 14 „ 

,50, ie conpled to a control ^^TT " ^ °" tP " 
^ c. inoluded estaMisL fng 

Device according to claim 12 or 13 . 
£lr " " d «e second input ports ' , ^"""""^ i» that th. 
=^als. on „hich the tirit J^J"™" 3 *«• -~ « speech 
—h sign.i „ th . echo .^"J^ « ««~ the second 

-"o^t™::::-.:" a tai — ^ - • 

8 "torn channel , ! , , ' ,JZ7Z * . f °™" d = h «"« <«. «) and 

between th. forward channel and t^T'"" 1 '^ <«» -=tuded 

£fiaa£te£isei ^^ the return channel. 

th. telephone-iin. circuit further comprises, 
a signal combiner uqi n 

r (49) Provided with first S nH 
inputs (49.1, 49-2) Ilrst and second signal 

««» - the returi'c::;; ;;; 5 r:r e v; tha fetward ~ 

tasp.ctiv.ly. and „ ith . ' ° * ^ *in k . 

ah Objective measurement device ujf 

„„ coupled to th. forward h " f " St 

„ UElad to the r.rr;;"'::* and a seco - d i ~« 

'«). and an output port ,50, / Si9 " al <=°*i"« 

signal received on the ,1 ' t '■ Pr ° CeSsl "S> a first speech 

p-ucihg .„ ou tP ut si g„ al on :::z:; P :r e :r and s °- 

srgnal r.pr.s.„ti„ g „ esti „ ate(J „ J" j""' ° Ut P« 
duality. alue tdnoorning th. talking 
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that th. output port ,50, of the „ea,„ rement de „ ice his . 

coupling with a control input (52 J of k . . 

Pun (W) of the echo-minimising device (46). 

19. Telephone-link circuit arrnr-H-ir^ «- , . 

tuu according to claim 17 or 18, 

characterised in that there i <? ^mv.«-k« 

r531 , * . 15 furth *r Provided for a detection device 

(53) for detecting the speech status over the established 1- i k 
1-inV a „w ^ established telephone 

ixnk. and for a sw.tch (51, included in the s±gnal 

C ° ntr01 (52) ' SWitCh ^ contrail* by the detection device. 

20. Telephone-li nk circuit according to any of the claims 17, 18 or 
19, characterised in that the output port (50, of the measurement 
devrce has a signal coupling (F, G, with a Storing system 



CLAIMS 
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• n a t , MSth0d ^ me3SUring * talki ^ *»"ty of a telephone l ink 
in a telecommunications network, 

characterised by the following steps: 

combining, by means of combining means (34), , talker 
speech signal (s(t,, and ae e^eepo niin j r cLu m cd signal 4*^4- 

J 1 ^ — *^ ^ — rred in a return channel of the 
telephone link as a conseguence of the transmission of the talker 
speech sxgnal in a forward channel of the telephone link, to a 
combined speech sign al (s'ltl). 

subjecting the combined speech signal with respect to the 
talker speech signal to an objective measurement technique (32) for 
measure a perceptual quality of speech signals, and 

producing an output signal (g ( t) ) which represents an 
estimated value concerning the talking quality. 

2 Method according to claim 1, characterised in that the combining 

step comprises a signal addition of the returned signal and the talker 
speech signal in the electrical domain. 

^ 3 : H t - Meth0d aCC ° rding t0 Cla±m 2 ' Characterised in that the signal 

addition is preceded by an inverse filtering of either the returned 
signal, or the talker speech signal. returned 



20 



30 



4. Method accordinq to clflim 9 -a 

ng to claim 2 or 3, characterised in that the 
returned signal (e4) is t-aton * 

is taken off from a two-wire part (23) of the 
telephone link. ' 1 tne 



5. Method according to claim 2 or 3, characterised in that the 

; h e U ;T h S±gnal (e2 ' S3) iS oft from a four-wire part (28) of 

JJ th e telephone link. 

6. Method according to claim 1, characterised in the combining step 
comprises a signal combination of the returned signal and the talk 
speech signal in the acoustical domain. 

40 



-3r& 

m 

7- Method Wording to claim 6, characterised^ that the t 1, 
speech signal is) and the returned signal f . 5 , * 
of a microphone, which is addl " T ^ means 

set (21, and located L addltl ° nal t0 ^ mi "o P hone in a telephone 

' nSar 30 ° f 3 taiki ^ »»« of the telephone 




hat theTl^ 0 " 1 " 9 " ° f ClaimS X '-' 7 ' Characterised in 

that the talker speech signal and the returned signal are taken 7? 
from an established telephone link. ° ff 



9- Method accordinq to H.im q 

■^ng to claim 8, characterised in thar t-Hc, 
output signal of th* „w. he P r °duced 

gnax ot the objective measurement (42) is f-H i-« 
input (52) of an 0 rh • • d to a control 

P (52) of an echo-minimising device (46, included in the 
established telephone link. 

10. Method according to rlaim a u 

g ro ciaira 9 > characterised in thaf m» 
signal of the obiectiv P m » output 

oojective measurement is fed to a 
G) . t0 a m onitoring system (F, 

11- Method according to any of the claims 1 - 7 eh 

that the talker ,„p 0( , h • , ' ' chara cterised in 

means (32; 42) for an oh" I- comprising measurement 

speech signal t he roeaSUrin9 °* 3 Pe ~^^ ^li ty of 

signals, the measuring means being provided with- 

a first input port (33; 47) for receiving a f±r,f 
(s(t); s, transmitted or to be trans.in h 

the telephone link, "ed via a forward channel of 

a second input port (35- 4«\ -f^^ . . 

Signal (tl . ..T ' ' f " ■ «=°nd speech 

9nai (s (t), 5 ), uhlch is . functlon f 

affected in the tslc =«„„ lcaUons network> f " St ~— > 

an output port (36; 50) for an output slon.l ™ 
estimated value ot the perceptual qtl alitv / -P—tinc, « 

»itn respect to the first apeeco ZT " °" ^ — 

characterised in that 

the device additionally comprises sian,! 

y uuiupnses signal combination meanc; . 
for combining the first speech signal (s(t)- 7 
signal (r(t). e) k * ^ 3 third s P eec h 

s , the f \ ' ^e second speech signal „ Mt , 

s ), the first and third speech signal being £ e^ecti Z el y _ a talk J " ' 



speech signaiWd a -nr rca yu nai.^ ^J^^^ 

occurred in, * " &e * R ^ a signal which 

occurred m a return channel (24 28 „ ■■ . 

link as a consequence of the t ' °* ^ tele P ho - 

^uence ot the transmission of th^ t-^ii^ 
5 in a f orward channel 3 2? °* the tal ^r speech signal 

13. Device accordinq to claim 19 ^ 
in cxaim 12, characterised in th^-h +-k 
10 combination me ans comprise a signal adder. 

14. Device according to claim 12 or 1 1 ^ 

signal combination means (4 9) characterised in that the 

second (49 2, sianar " " ^ (49 - 1} ^ 

" <44) and the r chit' ,£"7" C ° UPled " ^ ^ " 

respectively, and that 7^ £ ^ ^ ^< 

::: s (4 ( 8 TorthT pled to the — ~ ^1:1:— 

P rt (48) of the measurement means is coupled to th, ei , 
the signal-combination means (49). ^ OUtPUt ° f 

15. Device according to claim 14, characterised in that the o r , 
Port (50) is coupled to a control input (52) of an ech 
-vice (4 6) included in the established Llpl"" 

first r: aCC ° rding " Claim 12 ° r 13 ' characterised in that the 
first and the second input ports are coupled to a data h 

signals, on which the first speech signal and erthe the 
speech Sign al or the echo signal, are laid down 

30 t 17 ; Tel ^ ho — circuit for a telephone link in a 

telecommunications network, comprising a forward channel (41, 44) and 
- return channel ,45, 41), and an echo-minimising device 4 \T 
between the forward channel and the return channel 
characterised in i-H at 

55 the telephone-link circuit further comprises- 

a signal combiner (49) provided with first and second si gna i 
inputs (49.1, 49 2) wh^k signal 

(44, and th ' t0 the f °™" d <*•"»•! 

(44) and the return channel (45) of a telephone link, 

Q respectively, and with a signal output (49.3), and 

an elective measurement device (42) provided with a first ■ 

-t (4 7 ) coupled to the forward channel (44, and ^ 
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4 8Tcc 



port <«WW«, to the output ,„.„ of the 5lgnal comMn 

s ,na tece lM on the flrst input ^ ^ J 

speech Sional teceiv,, on the second input port, end for 
prod„ci„ g ,„ . output signal „„ the output porti ^^^ 



18. Telephone-link circuit according to claim 17 nh, „ • 

that the output port (50) of the m characterised in 

} ° f the measu «ment device has a sicmal 
couplmg with a control input (52) of t ha k • 9 31 

nput (52) of the echo-minimising device (46). 

19- Telephone-link circuit according to claim 17 or 18 

T:rLT:i : n tha : there ±s furth - ™ d <~ • — n dev iC e 

rn and f 9 6 ^ ^ telephone 

xxrtK, and for a switch crt. ^ , • 

control input ,52, th " Si9nil1 """"^ " ith ch « 

"Put ,52, , the e„ lt c„ beino controiled by the detection device. 

20. Teiephone-iin, ci rC uit eccordin, to e„ y of the clalms 17< „ 

device h "^ " ° UtPUt P °" <5 °> °* 

device h,s , s i,„ al coupiin, „, „ „ it „ . „ onltor 
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® (57) Abstract For measuring the influence of echo on the perceptual quality on the talker's side of a telephone link in a telecommu- 
nications network, a talker speech signal (s(t)) and a combined signal (s'(t)) are fed to an objective measurement device (32), such as 
a PSQM system, for obtaining an output signal (q(t)) representing an estimated value of the perceptual quality. The combined signal 
is obtained in a signal combiner (34) by signal combination of a returned signal (r(t)) originating from the network and corresponding 

Q to the speech signal, and the speech signal (s(t)). The measuring method is applicable to speech signals laid down in a data base, 

^ but also to signals directly obtained from a telephone-link circuit, the output signal being fed to a quality-control system and/or to 

^ an echo-minimising device. - 
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Measuring the perceptual quality of speech signals including echo 
disturbances . 

A. BACKGROUND OF THE INVENTION 

1. Field of the invention 

The invention lies in the area of measuring the quality of 
telephone links in telecommunications systems. More in particular, 
it concerns measuring the influence of echo disturbances and sidetone 
distortions on the perceptual quality of a telephone link in a 
telecommunications system as subjectively observed by a talker during 
a telephone call. 

2. Prior art 

Echo is a signif icant f actor in the perceptual quality of an 
end-to-end telephone link during a telephone call. The influence of 

i. said factor on the, perception may be quantified by measuring the 
combination of a pair of parameters known by the indications "talker 

t echo loudness rating " and "round-trip delay" , such as defined, e.g., 
in the Recommendation G.107 of ITU-T (Reference [1] ; for more 
bibliographical details relating to the references, see below under 
D . ) • For a non-intrusive measurement for determining such 
parameters, ITD-T_ Recommendation P. 561 (see Reference [2] ) provides 
recommendations. Said known technique, however, the following 

drawbacks. To measure the influence of the echo disturbance , first 
of all a correlation technique is required to determine the delay of 
the echo. Furthermore, a specific algorithm is required for 
estimating the "talker echo loudness rating". Moreover, determining 
the echo delay is difficult when the echo signals are of a low level*, 
i.e., when they are located near the limit of perceptibility, as 
often is the case vith^ 'Speech on high-quality telephc^elinte ! . Even 

■* vif £ correct estimate is made of the delay and the loudness, even * 
then the differences in perception of the echo disturbance between 

. different talkers are not capable of being measured, since during the 
measurement no details of the speech signal can be taken into 
account. Furthermore effects caused by a distortion of the sidetone 
signal cannot be taken into account either. Therefore, the known 
technique shows up only a moderate correlation between the objective 
measurement results and the more subjective findings of the talkers, 
particularly in the event of slight echo disturbances and/or sidetone 
distortions . 
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In fact, in the event of echo on a telephone link between an A 
subscriber and a B subscriber, a distinction must be made between a 
so-called talker echo (from A to A) which the talker at the 
transmission side (A) may experience during conversation, and a 
5 listener echo, which the listener at the receiving side (B) may 

experience while liste n i ng . The perception of the influence on the 
listener of the listener echo, which in fact consists of twice- 
reflected speech signals, may basically be quantified using a so- 
called objective measurement technique, such as the Perceptual Speech 

10 Quality Measure (PSQM) . With said known technique (see, e.g., 

references [3] and [4]), which models the perceptual properties of 
human hearing, the listening quality of a one-way speech signal over 
a telephone link may be predicted. Quantifying the influence of echo 
and/ or sidetdne distortion on the perception of the talker using said 

15 technique, i.e. measuring the talking quality, however, is not known 

and not possible just like that, but it is desirable. 

A third factor in the quality of telephony systems is the so- 
called interaction quality, largely determined by the delays in such 
systems. The interaction quality together with the listening quality 

20 and the talking quality determines an overall quality, called 

conversational quality, of a telephony service. 

- ~ 1 References 16] [7 J and [8] disclose telephone-; link, circuits, 

which include echo-minimi sing devices, such as echo cancelors and 
echo suppressors, for various kinds of echo, such as acoustic echo 

25 caused by acoustic reflections in a teleconferencing room of a 

teleconferencing system (reference [6]), a so-called electrical echo 
caused in a four- to- two wire conversion in a PSTN/subscriber 
interface (reference [7] and [8] ) , and an acoustical /mechanical type 
of echo caused in the acoustical and mechanical coupling of the 
~ 30 / loudspeaker and the microphone in a telephone (hand) set (reference 
'•v.--..:-. '*v-f8})' . Such echo-mi nimi sing devices are usually applied as near as 
possible to the origin of the echo signal in question in the 
telecommunication network. A perceptual quality measurement of any 
talking quality as indicated above is not disclosed at all. 

35 

B. SUMMARY OF THE INVENTION 

The object of the invention is to provide for a method and a 
device for measuring the talking quality, i.e. the influence of 
returned signals such as echo and/or sidetone distortion on the 
40 perceptual quality on the part of the talker of a telephone link in a 
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telecommunications network, which both does not possess said 
drawbacks of the known technique and accommodates said desire. 

A further object of the invention is to provide for a telephone 
link circuit in which the method and the device axe applied. 
5 A method for measuring the talking quality of a telephone link 

in a telecommunications network according to the preamble of claim 1, 
according to the invention is characterised as in claim 1. 

A device for measuring the talking quality of a telephone link 
in a telecommunications network according to the preamble of claim 
10 12, for the definition of which reference [4] was applied, according 

to the invention is characterised as in claim 12. 

The invention is based on the insight that a talking telephone 
user simultaneously listens and therefore hears his own speech signal 
.-/ simultaneously . with an echo of his speech and any other signals 
15 possibly returning from the headphone of the telephone set. 

, Therefore, the; application of an original speech signal, i .c. a 

talker speech signal, and a combined signal, composed of the original 
v talker speech signal and a corresponding returned signal, as input 
signals for an objective perceptual quality measurement technique of 
20 speech signals, such as PSQM, may lead to a usable estimate of the 

talking quality, whereas such is not the case if only the original 
talker speech signal and the corresponding echo or any ^other 
corresponding returned signal are used. In this way any distortions 
in either the echo or the sidetone can also be taken into account in 
25 the prediction of the ta lk i n g quality. 

A telephone -link circuit for a telephone link in a 
telecommunications network, comprising a forward channel and a return 
channel, and an echo-minimising device included between the forward 
channel and the return channel, for the definition of which reference 
30' r ' i: " fs] was applied?- according : to the invention is characterised as in 
: \ ; v>* claim;:- 1-7 -.-r ? s : a": - - j*^:- o>\ •* ; :: *y. ^vj:/.^ «ry?;r> 

Further preferred embodiments of the method, the device and the 
telephone- link circuit of the invention are summarised in the various 
subclaims. 

35 

C. REFERENCES 

[1] ITU-T Recommendation G.107: The E-model, a computational model 

for use in transmission planning, December 1998; 
[2] ITU-T Recommendation P. 561: In-service, non-intrusive 
40 measurement device - voice service measurements, February 1996; 
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13 J J.B. Beerends and J. A. Stemerdink , A perceptual speech quality 
measure based on a psychoacoustic sound representation. J. 
Audio Eng. Soc. 42:115-123, March 1994; 

[4] ITDfrT Recommendation P. 861: Objective quality measurement of 
telephone band (300-3400 Hz) speech codecs, August 1996; 

(5] WO 94/00922; 

[6] EP-A-0719028; 

[71 WO 97/15124; 

[8] WO 99/13596. 

All references are considered to be incorporated into the 
present application. 

D . BRIEF DESCRIPTION OF THE DRAWING 

The invention Will be further explained by means of the 
.description •; of exearplary embodiments, reference being made to a. 
drawing comprising the following figures: 
- FIG; 1 schematically shows a known method for measuring the 

perceptual quality of a speech signal ; 
FIG. 2 schematically shows a telephone link in a 

telecommunications network; 
FIG. 3 sch«natically shows a method according ^%s>^S^^^pW^±g^i^ 

FIG. 4 shows part of a telephone- link circuit in which the 

I invention is applied. 

E. DESCRIPTION OF EXEMPLARY EMBODIMENTS 

FIG. 1 shows a known schexnatical setup of an application of an 
objective measurement technique , such as, e.g., the one based on a 
model of the human hearing and which is usually designated by PSQM, 
r '- for estimating the perceptual quality of speech oyer telephone links. 
--■A It comprises a system or telecommunication under test 110, 

hereinafter referred to as network 10 for briefness 1 sake, and a 
system 12 for the perceptual analysis of speech signals offered, 
hereinafter designated, for briefness 1 sake only, by PSQM system 12. 
A speech signal d(t) is used, on the one hand, as an input signal of 
the network 10 and, on the other hand, as a first input signal of the 
PSQM system 12. An output signal dMt) of the network 10, which in 
fact is the speech signal d{t) affected by the network 10, is used as 
a second input signal of the PSQM system 12. An output signal p(t) 
of the PSQM system 12 represents an estimate of the perceptual 
quality of the speech link through the network 10. Since the input 
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end and the output end of a speech link, particularly in the event it 
runs through a teleconnnuni cat ions network, are remote, for the input 
signals of the PSQM system use is made in most cases of speech 
signals stored on data bases. Here, as is customary, speech signal 
is understood to mean each sound basically perceptible to the human 
hearing, such as speech and tones. The system or network being 
tested may of course also be a simulation system, which simulates a 
telecommunications network. With this known technique, reliable 
estimates of the perceptual quality are possible. 

FIG. 2 schematically shows a telephone link established between 
an A subscriber and a B subscriber of a telecommunications network 
20. Telephone sets 21 and 22 of the A subscriber and the B 
subscriber, respectively, are connected by way of two-wire 
connections 23 and 24 and four-wire interfaces, namely, hybrids 25 
and 26, to the network 20. Through the network, the established 
i .^telephone clink has a? forward channel including a two-wire pairt, i.e. 
two-wire connections 23 and 24, and a four-wire part 27, over which 
% speech signals from the A subscriber are conducted, and a return 
channel including a two- wire part,' i.e. two-wire connections 24 and 
23, and a four-wire part 28, over which speech signals from the B 
subscriber are conducted. An acoustical speech signal s striking the 
microphdrie^M-Of ,,tjhi€5 telephone set 21 of the A subscriber, is passed 
on, by way of the forward channel (23, 27, 24) of the telephone link, 
to the earphone R of telephone set 22, and becomes audible there for 
the B subscriber as an acoustical speech signal s" affected by the 
network. Each speech signal s(t) on the forward channel generally 
causes a returned signal r(t). which, particularly due to the presence 
_: .of said hybrids, includes ah electrical type of echo signal on the 
return channel (28, 23) of the telephone link, and this is passed on 
td r the eaifghtfiife v 4 R l©f^t^e:'tel^hcaEie set 21 , and iiiay ■tfiit ef die^d^Btiifio 

coupling of the earphone or loudspeaker signal to the microphone of 
the telephone set of the B subscriber may cause an acoustic type of 
echo signal back to the telephone set of the A subscriber, which 
contributes to the returned signal. In an end-to-end digital 
telephone link (such as in a GSM system or in a Voice-over-IP system) 
such acoustic echo signal is the only type of echo signal that 
contributes to the return signal . 

Summarizing a returned signal r(t) may include, at various stages in 
the return channel of a telephone link as caused by a speech signal 
s(t) in the forward channel of the telephone link: 
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- a signal el representing acoustic echo; 

- a signal e2 representing an electrical echo possibly in 
combination with the acoustic echo; 

- a signal e3 which represents the signal e2 as affected, i.e. 
5 delayed or distorted, by the network 20; 

- a signal e4 which represents the signal e3 in combination with 
a sidetone signal, and 

- a signal e5 which is an acoustic equivalent of the signal e4. 
To restrict echo effects in returned signals such as represented 

10 by the signals el and e2 to a minimum, it is generally customary to 

include, in telephone- link circuits, echo suppressors or echo 
cancellers, one at each end of a telephone link. Using the signals 
present in the forward and return channels, an echo suppressor or 
canceller continuously makes an estimate of the echo signal and 

IS subtracts it from the signal in the return channel. Such an 

v..^^ } v- s ;-.v v : estimate, however,.;^annot v stlways be carried out reliably?; whichi is * 
particularly the case on high-quality speech links, where the echo 
signals : are at th£ audibility limit ; The optimisation routines 
applied within such echo suppressors or cancellers do not always 

20 provide the best result concerning the perception. Should such 

optimisation .routines be based, at least in part , on the method 
described below with reference to FIG. 3,. then an optimum result 
having a minimally perceptible echo is possible. 

PIG. 3 shows a schematic setup according to the invention, for 

25 obtaining an estimate of the perceptual talking quality of a 

telephone link, for a telephone user when talking on his own 
telephone set. In a similar manner as the setup of FIG. 1, the setup 
of FIG. 3 comprises a system or telecommunications network under test 
30, hereinafter for briefness' sake referred to as network 30, and a 

* ...-.^^gQ^i-^rWi gystfc^ 32 for A the ^tceptual^^fiuisaysis of speech signals offered; ^ • 

;7v i'hiE^eiJiaf lierrVf pr>^xie'fne3s V : S;ake^only des ignat ed as : PSQM System 

Any talker speech signal s(t) is used, on the one hand, as an input 
signal of the network 30 and, on the other hand, as first input 
signal of the PSQM system 32. A returned signal r(t) obtained from 

35 the network 30, which corresponds to the input talker speech signal 

s(t), is combined, in a combination circuit 34, with the talker 
speech signal s(t) to provide a combined speech signal s 1 (t) , which 
is then used as a second input signal of the PSQM system. If 
necessary, the signal s(t) is scaled to the correct level before 

40 being combined with the returned signal r(t) in the combination 

circuit. An output signal q(t) of the PSQM system 32 represents an 
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estimate of the talking quality, i.e. of the perceptual quality of 
the telephone link through the network 30 as it is experienced by the 
telephone user during talking on his own telephone set. Here, too, 
use may again be made of signals stored on data bases. These may be 
5 obtained, e.g., from the telephone set (such as signal e4 in the 

electrical domain or signal eS in the acoustic domain) of the A 
subscriber in the event of an established link during speech silence 
of the B subscriber. The hybrid between the telephone subscriber 
access point and the four- wire interface with the network does not, 

10 or hardly, contribute to the echo component in the returned signal 

r(t) (of course, it does contribute to the echo component in a 
returned signal occurring in the return channel of the B subscriber 
of the telephone link) . However, any such signal contribution has a 
short delay and, as a matter of fact, forme part of r the sidetone. 

15 The signals s(t) and r(t) may also be tapped off from a f our- 

: ^ r . .wire part 27 of the f orwargL channel and the four- wire psurt. 2© of the 
return channel near the four-wire interface 25, respectively. This 
offers the opportunity of a permanent measurement of the perceptual 
quality in the event of established telephone links; For this 

20 purpose, FIG. 4 schematically shows an embodiment. 

FIG. .4, shows, in a similar manner as part of PIG. 2, a two-wire 
connection 41 which, by way of a four-wire interface, in. this case 
hybrid 43, and of four -wire connection parts 44 and 45, is connected 
to a telecommunications network 40. Through the network an 

25 established telephone link may be set up having a forward channel 

via the two-wire connection 41 and the four-wire connection part 44 
and a return channel via the four- wire connection part 45 and the 
two-wire connection 41. The line circuit belonging to the telephone 
link includes an echo canceller 46. Also included is a PSQH system 

<30 * s ^ ipput- port ? 47 is coupled to the f our ^ wire part ** 

• ri:is * ,'*. 44 *o£ the^ -forward, chattel ;h and a second input port 4 8 is coupled to ?v 
an output port 49.3 of a signal combiner 49 having two input ports 
.49.1 and. 4 9, .2 which are coupled to the four -wire , part 44 of the 
forward channel and the four -wire part 45 of the return channel, 

35 respectively. An output port 50 of the PSQM system 42 for quality- 

control purposes may be coupled directly, or by way of a switch 51 
(arrows F and G) , to a monitoring system (not shown) . In addition 
the output port 50, as shown, may be coupled, by way of the switch 
51, to a control input 52 of the echo canceller 46. The switch 51 is 

40 preferably controlled by a control signal given off by a detection 

circuit 53 (constructed, e.g., as a "double-talk" detection circuit 
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Known per se) , which is coupled to the return channel for detecting 
the speech status on the four- wire part 45 of the return channel, 
such as, e.g., speech silence on the part of the B subscriber. Thus, 
the estimated signal becoming available by way of the output port 50 
5 of the PSQM system may be used, on the one hand, for all kinds of 

quality- control purposes and, on the other hand, may be used directly 
in echo-minimising equipment . 

In the most simple embodiments, the combination circuit 34 and 
the signal combiner 49 are signal adders. When applying the method 
10 and the device in practice, in the signal combiner carrying out the 

adding function (addition) is preferably preceded by the so-called 
■inversely filtering" of one of the signal components . The inverse 
filter applied there generates a linear estimate of the echo path, 
^ and to a major degree contributes towards achieving a high 
15 correlation between an objective m e asurement and a subjective 

^.observation.* *,w- ^xmij-c ".--u- :, . . ; ::<*>\ f x :<y-,-. .^u-^-^ 

In a further embodiment, the signal combination of the speech 
i- / -signal sit) and the returned signal r(t) is carried out in the 
- - • acoustical domain, e^g. by recording the relevant acoustical signals 
20 by means of one or more additional microphones, to the one used in 

< the telephone handset, near one or both ears of the talking user. In 
its simplest form the acoustical signal at the non- telephone ear is; 
used as a first input to the PSQM system while the acoustical signal 
at the telephone ear is used as the second input signal to the PSQM 
25 system. In case a so-called head-and-torso-simulator (HATS) is used, 

the microphones located in the artificial ears of such a HATS can be 
used. In case only a single microphone is used the first input signal 
- -« to the PSQM system can be recorded from the acoustic domain using a 

refer en ce telephone handset while the second input signal to the PSQM 
* -^y" * " : ' ; v- ?f ''p^^^ fei^ " / -'-irtSTft* ^^e^ibiecorided from the acoustic domain using the telephone" v 
'Ct\ : & "x v.. • handset ^thiihe network under \ test v: (WEGLATEN Ii*;this^ case both 

recordings contain the same natural acoustical side tone that can be 
used to align the non-simultaneously recorded signals . ) 
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F. CIAIMS 



5 i . Method for measuring a talking quality of a telephone link 

in a telecommunications network, 
charac t eri s ed by the following steps: 

combining, by means of combining means (34), a talker 
speech signal (s(t)) and a corresponding returned signal (r(t)) to a 
10 combined speech signal (s' (t) ) , the returned signal being a signal 

which occurred in a return channel of the telephone link as a 
consequence of the transmission of the talker speech signal in a 
forward channel of the telephone link, and 

- subjecting the combined speech signal with respect to the 

IS talker speech signal to an objective measurement technique (32) for 

^'measuring; a perceptual quality of speech signals; and ^ 

producing an output signal (q(t)) which represents an 
estimated value concerning the talking quality. 

20 2. Method according to claim 1, characterised in that the combining 

step comprises a signal addition of the returned signal and the 
... talker speech signal in the electrical domain. 

3. Method according to claim 2, characterised in that the signal 
25 addition is preceded by an inverse filtering of either the returned 

signal, or the talker speech signal. 

4. Method according to claim 2 or 3, characterised in that the 
returned signal (e4) is taken off from a two-wire part (23) of the 

30 tel^)hohe lihk; v ' ^ - ^ ■ — - — — 

5 • Method according to claim 2 or 3 , characterised in that the 
returned signal (e2, e3) sis taken of f from a four-wire part (28) of 
the telephone link. 

6. Method according to claim 1, characterised in the combining step 
comprises a signal combination of the returned signal and the talker 
speech signal in the acoustical domain. 

40 7. Method according to claim 6, characterised in that the talker 

speech signal (s) and the returned signal (e5) are combined by means 
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ot a microphone, which is additional to the microphone in a telephone 
set (21) and located near an ear of a talking user of the telephone 
set. 

8. Method according to any of the claims l,-,7, characterised in 
that the talker speech signal and the returned signal are taken off 
from an established telephone link. 

9. Method according to claim 8, characterised in that the produced 
output signed of the objective measurement (42) is fed to a control 
input (52) of an echo-minimi sing device (46) included in the 
established telephone link. 

- 10 - ? Method according to claim 9 % characterised in that the output 
signal of the objective measurement is fed to a monitoring system (F # 

>;\.:r=/--£.G) . ■ .ai-^^WVvi^ i>vf - ;-\-^->-:r v>-^^k. ■ ' ' 1: " * J&*zlm3f.&'it}s$'j os *$€ 5 ' - .• •• / r * 

II. Method according -to any of the claims l/- # 7, characterised in 
that, the talker speech signal, and either the combined signal or the 
returned signal are signals laid down in a data base. 

I,...!, i?. : Device f or ^s^^ing, a taking quality of a t^epj^^^i^ 

telecommunications network (30; 40) , the device comprising measurement 
means (32; 42) for an objective measuring of a perceptual quality of 
speech signals, the measuring means being provided with: 

a first input port (33; 47) for receiving a first speech signal 
(s(t) ; s) transmitted or to be transmitted via a forward channel of 
the telephone link, ' 

a second input port (35; 48) for receiving a second speech 
-~-\ signal • (s r (t) jf s' ) V which*is? a function of *4she--*first^ y 
z -^4Scffected tie tele^ •' *Vv* ';(^v^V^ >^^'!^*f^^Vv^ 

an output port (36; 50) for an output signal representing an 
estimated value of the perceptual quality of the second speech signal 
with respect to the first speech signal , 
c haracterised in that 

the device additionally comprises signal combination means (34; 49) 
for combining the first speech signal (s(t); s) and a third speech 
signal (r(t); e) , thereby generating the second speech signal (s' (t) ; 
s')t the first and third speech signal being a talker speech signal 
and a corresponding returned signal, respectively, the returned signal 
being a signal which occurred in a return channel (24, 28, 23; 45, 41) 
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ot cue telephone link as a consequence of the transmission of the 
talker speech signal in a forward channel (23, 27, 24; 41, 44) of the 
telephone link, and the output signal representing an estimated value 
concerning^ the talking quality. 

13. Device according to claim 12, characterised in that the signal 
combination means comprise a signal adder. 

14. Device according to claim 12 or 13, characterised in that the 

signal combination means (49) are provided with first (49.1) and 

second .(49.2) signal inputs , which are coupled to the f orward channel 

(44) and the return channel (45) of an established telephone link, 

respectively, and that the first input port (47) of the measurement 

means (42) is coupled to the forward channel, and the second input 

port (48) of the measurement means is coupled to the signal output of 

¥».;. the signal -combination; means. (49) - * ,;.} 

v 

15. Device according to claim 14, characterised in that the output 
port (50) is coupled to a control input (52) of an echo-minimising 
device (46) included in the established telephone link. 

16. Device according to claim 12 or 13, characterised in that the 
first and the second input ports are coupled to a data base of speech 
signals, on which the first speech signal, and either the second 
speech signal or the echo signal, are laid down. 

17. Telephone-link circuit for a telephone link in a 
telecommunications network, comprising a forward channel (41, 44) and 
a return channel (45, 41) , and an echo-minimising device (46) 
included between the forward channel and the return channel, 
characterised in that 

the telephone- link circuit further comprises : 

a signal combiner (49) provided with first and second signal 

inputs (49.1, 49.2), which are coupled to the forward channel 

(44) and the return channel (45) of a telephone link, 
respectively, and with a signal output (49.3), and 
an objective measurement device (42) provided with a first input 
port (47) coupled to the forward channel (44) and a second 
input port (48) coupled to the output (49.3) of the signal 
combiner (49) , and an output port (50) , for processing a first 
speech signal received on the first input port, and with a 
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second speech signal received on the second input port, and for 
producing an output signal on the output port, 

18. Telephone- link circuit according to claim 17, characterised in 
that the output port (50) of the measurement device has a signal 
coupling with a control input (52) of the echo-mini mi sing device 
(46) . 

19. Telephone-link circuit according to claim 17 or 18, 
characterised in that there is further provided for a detection device 
(53) for detecting the speech status over the established telephone 
link, and for a switch (51) included in the signal coupling with the 

■ control input (52) / the switch being controlled by the detection 
device. 

. 20. Telephone- l^ok pixpy&t according to any of tAe cl ai^ 17, Y 48 or 
19; characterised in that the output port (50) of the measurement 
device has a signal coupling (P^ G) with a monitoring system. 
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